Measurement of Iodine Concentration in Biological Material
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Iodine has been estimated in biological material by an automated combustion procedure.
Advantages of the system include quick preparation of multiple samples and use of wet samples without preliminary drying.
Additional Keyphrases fecal iodine
Determination of iodine in biological material presents technical problems because of the large amounts of organic material present and because the concentration of iodine is often low. Many workers have used a chloric acid-digestion procedure (1) 
Methods
Samples of "Rabbit
Chow" (Ralston Purina of Canada, Ltd.) and of rat thyroid glands weighing 6 to 21 mg were wrapped without previous drying in Whatman
No. 1 filter paper. In order that recovery of iodine could be calculated for each sample, 0.2 sCi of 1311 in 10 ,.d of de-ionized water was first added to each filter paper and the paper dried. Before combustion of the sample, radioactivity was determined in a well-type scintillation counter.
The sample was then placed in the electrically heated platinum combustion basket in the preheated combustion chamber of the TnCarb sample oxidizer, and combusted. Combustion rate was controlled by the rate of oxygen flow through the chamber. Water and other products of combustion, having passed through a cooling chamber, were collected in a glass vial. After combustion was complete an automatic cycle was initiated and a preselected volume of 0.1N NaOH was automatically dispensed through the cooling system into the vial. The time required for the cycle was 30 s plus the time required to burn the sample. The volume of NaOH used ranged from 2 to 10 ml, depending on the expected iodide concentration of the sample. The precise volume in each vial was measured.
To avoid any "memory" effect, three or four blanks were run between each sample. Twenty samples could be processed per hour in this way. Radioactivity in the vial was 
Results
I per vial (g/100 ml) X vol in vial (ml) Recovery 'I (%) X wt sample (g)
Recovery of ''l
In 100 samples combusted, recovery ranged from 30% to 64%, with a mean of 46%. To determine whether recovery of 1311 as Na'31I added to the wrapping paper reflected the actual recovery of iodine from the sample, we injected six rats with 10 iCi of 1251. Eighteen hours later the thyroids were excised and feces collected. The thyroid and fecal specimens were wrapped in the filter paper to which had been added 0.2 Ci of 131J Both 123J and were measured before the samples were combusted.
Recoveries of "I ranged from 10.2% to 75.4%, probably related to variations in the rate of combustion.
The recovery of ''I applied to the filter paper correlated well with the recovery of 1251 from the endogenously labeled thyroid glands and feces (P < 0.001) (Figure 1) .
Thus, recovery of inorganic 1311 added to the wrapping paper was a measure of recovery of organic iodine compounds from the sample.
Form of Recovered Iodine
To determine the form of the recovered iodine in the vial, we injected 20 Ci of ''I into a rat and 18 h later the thyroid was excised and combusted. No ''I was added to the wrapping paper in this case. The material recovered in the vial was chromatographed.
The chromatographic systems used were ascending paper chromatography in nbutanol :pynidine: 1.5N NH4OH (2:1:2, by vol) and in n-butanol saturated with 1.5N NH4OH (9). Only iodide was demonstrated, no iodate or organic iodine compounds.
Similar results were obtained when 1311-labeled thyroxine was combusted.
Recovery of Added Iodide
Six samples of Purina Rabbit Chow-to which had been added 0.238, 0.238, 0.594, 0.594, 1.188, and 1.188 ig of iodide as potassium iodide-were combusted.
Recovery of 131j ranged from 30% to 40%.
There was good agreement ( Figure  2 ) between the iodide concentration measured in the vial sample and the iodide concentration predicted from knowledge of the iodide content of the diet, the amount of stable iodine added, and the percentage recovery of ''I (P < 0.001). 
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Reproducibility of Estimations
Five samples Rabbit Purina Chow were analyzed to test the reproducibility of the method. The results, At a flow rate of 0.5 liters/mm, combustion was incomplete.
The data for flow rates greater than 1 liter/mm are shown in Table 2 . At 1 liter/mm, 131I recovery was 27%, rising linearly to 78% at a flow rate of 3 liters/mm; with further increase in oxygen flow, recovery decreased to 45%.
Discussion
Measurement of the concentration of iodine in biological material-such as diet, feces, and thyroid-is of practical importance. The iodine content of the diet, for example, is reflected not only in the incidence of iodine-deficiency goiter but also in the range of thyroid radioiodine uptake measurements for the population. This can most conveniently be added to the wrapping paper, and the recovery of inorganic iodide from the paper is a measure of the recovery of organic and inorganic iodine compounds from the sample. Optimal oxygen flow rate appears to be approximately 3 liters/mn.
